Background: Childhood poisoning is a common but avoidable problem in developing countries such as Nigeria.
Introduction
Poisoning is a major cause of morbidity and mortality amongst children 1, 2 and it is the third major killer in the United States of America (USA). 3 Though accurate data are difficult to come by in developing countriess such as Nigeria, it is estimated to be the fourth major cause of ill health and death in developing countries. 4 The most common poisons vary according to age, country, and whether the country is classified as 'developed' or 'developing'. 3 Contrary to the situation in developed countries, kerosene is a source of poisoning in developing countries as a result of inadequate control of access to the substance. 4 Drugs are another source of poisoning and the control of the production of these drugs is usually grossly inadequate. Recently, a teething mixture called 'my pickin' caused acute renal failure in children in Nigeria. 5 Poisoning as a result from ingesting the substance was caused by the presence of ethylene glycol in place of propylene glycol in the preparation of paracetamol, which is a major component of the mixture. There have also been reported cases of death of children due to the wrong compounding of paracetamol in Nigeria 6. Exposure to products such as kerosene is more common in developing countries where this is used as fuel for cooking, making it easily accessible to children. 7 Moreover, kerosene is a colourless liquid and usually stored in containers similar to those used for storing water. Caustic soda, which is used for local soap production, is another cause of childhood poisoning in Nigeria, accounting for 20% of childhood poisoning as seen at the Obafemi Awolowo University in Ile-Ife, Nigeria. 8 Very recently in July 2010, there has been a report on the high incidence of lead poisoning amongst children in northern Nigeria, especially in Zamfara State. This is as a result of mining activity in search of gold and this has drawn international attention, as it is causing a significant increase in the mortality rate. 9 The purpose of this study was to determine the pattern of childhood poisoning in Warri in the Niger Delta region of Nigeria, and the increase in the mortality rate as a result of it. This will help in the efforts aimed at reducing childhood mortality.
Method and materials
One hundred and fifty six cases of poisoning amongst children were reported and the offending substances were identified as seen at the Central Hospital Warri (a major referral public hospital) and at GN Children's Clinic (one of the four major private children's hospitals in the area). These hospitals serve more than three Local Government Areas (LGAs) with a population of 2. 
Results
A total of one hundred and fifty six children were seen in these hospitals during the period from 2000 to 2009. All the cases where children were poisoned were as a result from ingesting poisionous substances. Of these cases, 104 patients were male children, and 52 were female children giving a male: female ratio of 2:1; the yearly distribution is shown in Table 1 . One hundred and twelve of the children were from the low socio-economic class whilst 31 of the children were from the middle class and 13 children from the high income group; 97.6% (152) of the poisoning cases was unintentional whilst 2.4% (or 4) were intentional. Kerosene was responsible for poisoning in 88 of the patients representing 56.6%. The second most common source of poisoning is alcohol, which accounts for 19 of the cases (12.3%); 16 of the cases (10.5%) resulted from poisoning from drugs. The major drugs were benzodiazepines, methyldopa, ferrous sulphate, metformine, and cypron (cyclorheptadine).
Of interest is that more children in the middle socio-economic class were poisoned from drugs (8 out of 16, representing 50%). This was followed by those in the higher socio-economic class (6 out of 16, representing 37.5%). Only 2 children (12.5%) were from the low socio-economic stratum. Only about 38.2% of the involved drugs were found at the place of storage after the poisoning episode. Caustic soda accounted for 8.4% or 13 cases of childhood poisoning in Warri.
The intentional poisoning cases involved children in the > 10-16 years age bracket. Three of these children were female and one was male. The cause of the intention in two of the cases involving female children was due to boyfriendgirlfriend problems. In one case, a child overdosed on her father's glibenclamide (anti-diabetic drugs) whilst the other child used diazepam. The other two children with intentional poisoning (i.e. the boy and the third girl) were caused by an alcohol overdose. Table 2 shows that 6% of the causes of poisoning were due to administering native concoctions; 2% of the causes of poisoning in children resulted from crude oil. Other offending agents, namely methylated spirit, nail polish and mushrooms, combined were responsible for 4.2% of the children. Table 2 represents these findings; 70.4% of the patients presented as mild cases whilst 15.6% had moderate poisoning and 14% were severe, as shown in Table 3 . Table 3 reveals that 8.6% of the patients had complications. The complications included aspiration pneumonitis, oesophagitis, recurrent pneumonia, and seizures. Palm oil was given orally as an antidote to poisoning in 76.1% of the children. Other antidotes given include palm kernel oil and olive oil, especially the oils blessed by the pastor.
In terms of the mortality rate 7% of the children died. Of these children who had passed away 72.7% of the deaths were due to consuming native concoctions, one from kerosene, drug and caustic soda and nail polish (i.e. 9% each). One of the four children who intentionally poisoned themselves died; 63.6% of these children were from the low socio-economic class, 27.3% were from the middle class, and 9.1% were from the high income class.
Discussion
Poisoning in childhood is a common phenomenon worldwide and this is because of the innovative, inquisitive nature of children and their mouthing tendency. 11, 12 A total of 156 cases involving children were recorded in our study, which was more than the number seen in Ile-Ife over the same ten year period, but much less than seen in India. 13 In the Indian study, out of 2720 calls received by the National Poison Information Centre over a three year period, 995 calls involved children, which is much higher than the finding in our study. In another study in India conducted over a two year period, 111 children were examined, 14 compared with 156 children who were examined over a ten year period in our study. All the patients were poisoned from ingestion and this is similar to the second study in India where almost all of the children (96.9%) were poisoned orally. 14 The incidence of childhood poisoning was more common in male children than in female children, which is the same as experienced in Ile-Ife and worldwide as well 8, 13, 15, 16 . In fact, a male : female ratio of 2:1 was approximately what was obtained in India. n, Given as number of patients.
Ile-Ife were less than 5 years in age, our study showed that 75.6% of the patients were less than 5 years. In Spain, the incidence in children 4 years and younger was 67% 17 , whilst a study in Babol, Iran showed that 81% of those involved in childhood poisoning were below 5 years 18 . The lower figures in our study compared to the study in Ile-Ife may be due to exposure to more substances in our study than in the Obafemi Awolowo University Ile-Ife study 8 . In that study, over 90% of the patients were exposed to only kerosene, caustic soda and traditional medications as opposed to more than eight items in our study. The incidence of poisoning as noted in our study was higher in the adolescent age group (11-16 years) than the school age group bracket (6-10 years). This is similar to the study in India where 64.75% of the cases were amongst children between the ages of 0 and 6 years, 9.16% in children between the ages of 6 to 12 years, 14.30% in those between 12 years and 16 years, and 11.78% in those between the ages of 16 years and 18 years 13 . Our study, however, was for children 16 years and younger.
Most of the patients were in the lower socio-economic class. Our study found that 75% were in the lower socio-economic class whilst in Ile-Ife it was up to 98%. 8 However, our findings are similar to studies conducted elsewhere. 19, 20 Furthermore, 97.6% of the poisoning was unintentional and is almost similar to the finding in Ile-Ife 8 and in other places 17, 21 . A study in America showed that 98.9% of poisoning cases occurred at home. 21 Kerosene poisoning accounted for 56.6% of the poisoning, compared to 40.9% in Ile-Ife. 8 In a study conducted in India, kerosene accounted for 27.9% of childhood poisoning 14 ; in only about 12% out of the 468 children that were from household products were from kerosene in another study in India 13 . This shows the variation of source in terms of poisoning, even in the same country. The finding in this study is based on the exposure of kerosene to children in the Niger Delta than any other region in Nigeria. There is a refinery in Warri which is also the area in which crude oil is produced in Nigeria. Alcohol is the second most common source of poisoning. This is in contrast to the study in Ile-Ife where it was the fifth most common cause at 7.6% 8 ; it accounted for 12.5% of cases in our study, in contrast to a study in Spain where it was responsible for about 5.9% of the cases 17 . The relatively high incidence in our study can be explained by the fact that alcohol is more frequently consumed in the region than in the Western region of Nigeria. 8 In fact, the region is the home of the country's native gin called 'Sapele water' (Sapele refers to the region where it is manufactured). The consumption of this native gin in social functions reaches almost 70%; moreover, alcohol is used as a solvent for roots and other concoctions used in the treatment of malaria, and other diseases, such as hepatitis.
Drugs accounted for the third most common source of poisoning as opposed to caustic soda and traditional mixtures in Ife. In America, and Spain 66.7% 17 of poisioning resulted from drugs and in Iran where it was responsible for 31.6% of cases with kerosene a close second at 31.2% of cases. 18 . It is the second most common cause for poisoning in India. 14 The major drugs implicated in our study are benzodiazepines, ferrous sulphate, dibenclamide, methyldopa, metformine, cypron (corheptadine) as opposed to paracetamol and over the counter drugs in other countries like India. 14, 18, 22 According to the American Association of Poison Control Centers, iron is the leading cause of childhood poisoning in children younger than 6 years. Thirty eight children between the ages of 9 months and 3 years died from iron poisoning in 2009. 21 The drugs found as culprits in our study are used on a long-term bases by adults who carelessly keep the drugs in easy reach of children. It is not surprising that drugs result in poisoning within our environment because the Accident Association Index as enunciated by a study in Britain 24 , is high in Warri, as most drugs are not packaged in child resistant packs and come in transparent packs. Drugs are more likely to be stored in handbags and refrigerators as noted in our study, making them easily accessible to children. Ferrous sulphate is taken by children, believing it is chocolate. Poisoning from drugs was more common in the middle socio-economic class and least in the low income group.
The intentional poisoning cases were in the adolescent age group and mainly involved female teenagers; the reasons for intentional poisoning are due to social reasons and they occured more commonly at home. It is an established fact that adolescent suicidal tendencies are more common amongst female adolescents. 23 The intentional poisoning cases occurred more often in the middle socio-economic class and also reveal the danger of keeping drugs within easy access of children and even adolescents.
Only about 38.2% of the poisoning cases were found at the place of storage after the poisoning as found in our study. The most common place of storage is the refrigerator. A study in Hong Kong found that only 40% of the drugs were found at the place of storage and this is similar to our finding. 25 The study in Ile-Ife did not find that drugs are a significant cause of poisoning in children, but Oshikoya and colleagues also found out a significant percentage especially from selfmedication, a common problem in Nigeria. 26 Caustic soda is not an important cause of poisoning because the populace is rarely involved in soap production. Crude oil is a routinely used substance for the treatment of convulsions. It is usually applied topically, but some confused mothers may force the convulsing children to ingest the substance. This is the observation from the authors of this study, although it has not been published yet. Two of our patients were poisoned from their mothers' nail polish and even in America, poisoning from perfumes and cosmetics are also known. 15 The majority of the children had mild symptoms which are similar to patients' experience elsewhere. 27 Only 11.8% of the cases were classified as severe. The complications were largely due to the use of kerosene and nail polish.
Eleven out of the 156 patients died; 50% of the cases were due to native concoctions. This is similar to the Il-Ife study 8 ;
50% of those with intentional poisoning died which was largely as a result of late presentation.
Conclusion
Poisoning remains a major cause of morbidity and mortality. Health education is necessary to reduce the incidence of childhood poisoning, but this education should be directed on the parents together with infrastructural development. Efforts should be made to reduce the exposure of children to poisonous substances such as kerosine. A law should be put in place which bans the storage of such products in containers similar for those used to store water and be kept very far from children. Drugs should be stored out of reach of children. In fact, a sudy in Brasil showed that storage of drugs lower than 150cm increase the chances of drug poisoning in children 28 and we recommend that a law should be introduced to caution parents on ways of storing drugs. The establishment of Poison Control and Information Centres in each of the six geopolitical regions of Nigeria and a National Centre in Abuja should be introduced and given an easy telephone which can be memorised. These measures together with change in the orientation of the native inhabitants will drastically reduce the rate of childhood poisoning in Warri, in the Niger Delta.
